Patterns of genetic alterations in pancreatic cancer: a pooled analysis.
Both K-ras and p53 gene mutations are found commonly in pancreatic tumors. Analysis of the mutational patterns may provide insight into disease etiology. To further describe the mutational patterns of pancreatic cancer and to assess the evidence to date, we performed a pooled analysis of the published data on genetic mutations associated with pancreatic ductal adenocarcinoma. We included data from studies that evaluated point mutations in the two genes most studied in pancreatic cancer, K-ras and p53. A majority of the 204 tumors had mutations in at least one gene, with 29% having both K-ras and p53 mutations, 39% with K-ras mutation alone, and 16% having p53 mutation alone. Sixteen percent of tumors lacked mutation in either gene. K-ras mutations were present in high frequencies in all tumor grades (>69%). A statistically significant trend was observed for p53 mutation with higher tumor grade (P = 0.04). For K-ras, G2 and G3 grades, combined, had notably higher prevalences of mutation than G1 (P = 0.004). CGT mutations in K-ras codon 12 were marginally associated with lower tumor grade (P for trend = 0.09), and these tumors were somewhat less likely to have a p53 mutation than tumors with other K-ras mutations (P = 0.06). In the 59 K-ras+/p53+ tumors, 64% had the same type of mutation (transition or transversion) in both genes, suggesting a common mechanism. The mutational pattern of p53 in pancreatic cancer is similar to bladder cancer, another smoking-related cancer, but not to lung cancer. Analyses of molecular data, such as that performed here, present new avenues for epidemiologists in the study of the etiology of specific cancers.